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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON , D .C . ZOUO 
00674S 

~ 

Of'FICE Of' 
I'I!:STICIDI!:I AHO TOXIC: SU.IiTANCI:Ii 

M~MORANDUM 

SUBJECT: Trichlorfon (Mobay•s Uipterix, Dylox and Negvon); ~?~ 
Nos. 3125-9, -7, -184 and 11556-32. Additional Data; 
EAB Deferal anrt RCB oefe~als: and Label Change requests. 
(Trichlorfon Metabolite Questions). 

Ca&W4lll 1385 
. Tox. Br. Nos. 803787 and 80630. 

TO: William Miller/ Dan Peacock (PM-16) 
Regjst~ation Division (TS-767C) 

FROM: 

THRU: 

Kyle Barbehenn, SIMS 
Hazard Eval~ation Divison (TS-767C) 

Anita Schmidt, special Review Branch A~ 
Registration Division (TS-769C) f.iV~J~~ 

stanley B. Gross, Ph.D., TolCic'Jlogist JJ.i~1;"",1v'i/i-~ 
Sectio n 7, Toxicology Branch ~ ~~ 
Hazard Evaluation Division (TS-767C) · 

Albin B. Kocialski, Ph.D., Supe~vlsory 
Section 7, Toxicology Branch 
Hazard Eva~uation Division (TS-769C) 

Theodore M. Farber, Ph.D., Chief 
Toxicology Branch 
Hazard Evaluation Division (TS-769C) 

I. REQUESTeD ~CTIONS. 

Pha ["]tlacolog is t 

~o/t/ if 
~,, ~ 

'J;',,,sl~ 

This Memorandum responds to the following data submissions; 
and deferrals to Toxicology Branch: 

~) ~icity Studies. 

1) Rat Metabolism Study (Mobay co. Report J94594l; ~RID 
1404391-01). 

2) Mutagenicity Study (Mobay Co. Report I 94410; MRID 
1402772-01). 
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3) Rat Teratology Study (Mobay C:>. 
1402556-01. 
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4) Subchronic Neurotoxlcit~ Study 
MRID t403Sl2-00. 

B) Deferrals to Toxicology Branch: 

(Mobay Co. Report 194821; 

5) Residue ·Chemistry Deferral (Memoranflum by DP.hbie Edwards, 
Oece•n:J•H 4, 1.~~7) 1 ·~·>ncerning the significance of TCF (Trichlorfon} 
metabolites f•,und in whe('lt, potatoes, tomatoes, and goat tissues. 

6) Environmental Assessment Branch Deferral (Memorandum 
by Allan Relteran;rE. Regelman, April 8, l9SR) f~()n·~~r:rdn-J 
residues found 1n soil and aquatl~ studies; laboratory volatility, 
field dissipation and crop rotation studies. 

C} Company Submissionsx 

7) Reruested Label Changes (Mobay company letter of August 27, 
1987) to de ete uses that might involve direct exposures to dQ~estic 
animals. 

B) Mobaf's 6(a) (2) submission (Mobay's letter of O<:t•lber 8, 
1987) concern ng hl:.!h u~:; l r 1•J~:i {n d eield trial study in ca11f()rnla. 

The rat metabolism study was usable for an assessment 
of the kinetica of trichlorfon (TCF) however, the metabolites 
qf. TCF were not adequately i·i·~·lt.i F.ted. The rat metabolism 
,;t •t•it r.'~ 1n~ ins a data-gap. 

The mutagenicity $i:.•ldf 
exchange without activation 
the presence of activation. 
re~alns a data-gap. 

-Has positive for $lstec r.::hC•M'It lrl 
but th~ effe~ts were inconclusi~e ln 

Thus, ~ chromosome damage study 

In the rat teratoloyy ~twly, th~te ~a~ no NOEL for fetal 
to~iclt~ and there were questions about the choline esterase 
analyses. This study was classified Supplementary however, 
it was was not submitted to fill a data-gap as there are other 
acceptable teratology studies. 

The !; •Jbchr,nlc ne•J(r>t•,;.dcity study was cons1 (1at:•3•l oil::•::13ptable 
ho 1o11P.ver, there was a disct:~tl~ll~~~ i11 tha •lata that needs to be 
~<p1a ined. 

The metabolism study did not demonstrate the formation of 
DDVP from TCF. · Information was cited by the Reviewer which 
indicates that elth~c l) ~o DDVP is formed from TCF or 2) only a 
VP.Y:'f small and insigni Ek-.Hlt amount of OOVP may be formed fro tn 
T~F. ThA question is not resolve~ at this tl~a. 
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~ rereview of the m~ny submitted met~bollsm studies and 
those in the literaturP. shc>uld be •fldclP. to .:t~~I:!13S thA possi '~ility 
that the DDVP formaticln Is -ill t11:'tif~Sct, 

The ~gency published a Rebuttable Preswnption ~gainst Regist­
ration (RPAR) notice in 1978 (FR 43 No. 77, ~pril 20) based on 
studie!3 thrtt. "'•J·J'JP.Sted that 'I'CF may be oncogenic, terat.ogenic, 
fe to toxic and r.\uta9enk h•JI: ~1 thdr:ew the RPAR becaus~ t:hn ;~:d ~J 1:\ r'I'J 
data was not adeq~ate for a valid clsk ~ssessment. 

The Agency also completed a Registration Standard (Guidance 
Eo( t lH ~e('e•J i :;t.ca t ion •> f Pes tic ioe Proc1•N ta Containing Trlchlor fon 
as the Active Ingredient) on .June 30, 1984. The ToxicoloCJy ac~n·::::1 
Chapter (Irving Mauer, March 13, 1984) listed a numbec uf clat:.~ 
gaps which included a general metabolism study and a chromosome 
-ib•J•: r>ti:lnn ~t.•t·ly (:'lP.e Section E, p111ge 4fi fcom the Chapter, Appendix 
1). ~number of oth•H St•Jdies ha\le been submitte,1 to fill oth~c 
d~ t~ •J"'tl ,:; , 

A numbet: of invest lCJ-It lc)r\~ .; t t~ c l tu the 11 ter:ature have 
concluded that the metabolites and/or conversion products of of 
TCF c-In Eotm nDVP, a volatile toxic insecticide whi~h has been 
shown to possess c>n,"!o<J•lnlc! c!dt)-i•-'lties (ODVP Guidance packa~;~e, 
September 1987). However, !ll·:i!l:f , .,~tt:'lb<>1.i~ investigations con•;loJclecl 
that 1) DOVP was not a metabolite of TCF; 2) that DDVP was formed 
only t~ d limited; or 3) DDVP may be formed as an artifact of the 
analytical utetho•L One t'P.fmrt ~h:>wed DD'/P as a contaminant of 
technical TCF. 1'11~ •Jn •~ r>tJ~td <! vll:"ulence of DDVP has nc> t baen 
fln~lly establl~h~d (Class 92 or C oncogen?). 

III. · REVIEW OF SUBMISSION AND DEFERRALS. 

A. Rat Metabolism Study. 

H.S. Sh~w, II, et al: Excretion and MetabolisM uf ny1.ox in 
Rats. Hobat Rep<>rt No 94594, June 30, 1987. 

The DERby s.a. Grosg for thiQ Qtudy. is included with this 
memorandum as Appendix A. In summary, radiolabel~d 'l'CP was 
admini~tered to rats by gavage and followe~ a~ tt was ~~cceted in 
thJJ •Jdna, fe~e$ and expired air oo.Jec a 4 day period, · The levels 
,,f cadioactivity in the tiseues were measured at the end of the 4 
day period. Approximately 9ot of the radioactivity was excreted 
within 21 hour with SO' in the urine, 20' in the E~ ·~~:i ·.1n'l ?.Ol in 
e~plred air. About 2t of th~ c~~loactio.Jity was found in the 
t t .;,:; aJ•~!i. 1'he investigators sepa ~a tecl 111e tai>•> 11 tes 1 n the urine 
ana feces but f111iled to identify the metabolites. Therefore, 
their claim that TCF was convel:"ter, tt> iJDVP was unsubstantidtc-!•l. 
The study has; therefor=i l>~~n i.t'thaled as GUPPLEMENT~RY b~·"! ·'l •J>; •~ ur: 
the frti'l. •l('~ t :> i 'lentify any of the metc1bolit~!S. The :l~ta-gap for 
an adequate metabolism study still persists. 
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B. Mutage,\icity Study. 

Donald L. Putman: Sister Chromatid Exchange (SCE) Assay in 
Chines~ flamster ovary (CHO) Cell,; pec."ft>rmed by Microbiological 
~~~nclatea, Bethesda, MD, 7/15/86. Mobay Report No. 
94410. 

The DER for· this study was done by It"vin Mauer of Tt>xicology 
Rc-3n~h an'l ls included here as Appendix B. The study was considered 
ACCEPTABLE in the absence of a~tlv~tion ~nd showed a po~ltlve f?r 
induction of SCE ~t 50 and 100 ug/mL with evidence for a dose 
response. rNCONt:LIJSIVE in the presence of 59 activation, providing 
only presumptively pn~ltlve induction of sc~ at 75, 150 ~nd 300 
u~/mL, with minimal dose-response, thus requiring a confirmatory 
assay at tighter-spaced dose levels. Therefore, the data-gap for 
chro,nos'>•nal aberatlons has only bP.P.n p~ir.tlal.ly filled. 

c. Rat Teratogenicity 

Kowalski, R. L~, et al: A teratology study with Oylox\ 
technical {Trichlorfon) in the rat. Carried out by 
Miles Laboratories, Elkhart, IN, JunP. ~'2, 1987. 11obay 
Report No. 94638. 

The DER for this study w.e.s performed by Dtnanlac contract 
No. 337-A by Guill~rmo Millicovsky and is included here in 
Appendix D. In summary, pregnant rats were given TCF in 
food at levels of 500, 1125 and 2500 p~n on days 6 through 15 
of g~st~tion. None of the tr~ated ~nlmals showed clinical signs 
of toxicity. The choline esterase levels wer~ depr~ssed in all 
treatment 9 roups. However, variability of the esterase c1etf.!C'In inat ions 
was so vaciable th~t it was not possible to t1eter,n ine the biological 
significance of the ch~line esterase effects. There we~e incomplete 
ossifications of the skulls, ribs, cervical arches, thoracic 
cetnra and st~rnbrae of fetus ln all t~eat~~~nt groups f~llowing 
a dose-ce$1"''"~~ pattern with only those pups in the high do~e 
group achieving statistical significance. The LOELs tor maternal 
and developmental toxicity was considered to be 500 ppm (LOT 
group) and the study was considet·ed tC> he f3U??LF.:MEN'l'ARY due to 
the absense of ~ NOEL based on skeletal ~r~~tn inhibition seen 
as dose related in all treatment groups and the high variability 

- of the cholin~ esterease levels. 

The Agency has an accep~able rat ter~toloqy (based on the 
one-liner listings), therefore lt is not ~ecessary for this 
study to be repeated. 

D. subchronic Neurotoxici~y Study in Rats. 

R.H. Hayes an~ w.w. R~~m: Subchronic Delayed Neurott>xicity 
Study of Tr !chloroform ·rechnical (Dylox\) with Hans. 
Mobay Corporation Report No. 94821, August 28, 1987. 
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The n~R for the study was done by William Gree~r of the Toxicology Branch and is include~ here 1~ ~ppendix c . . In summary, TCF in corn oil/ acetone (90:10) was administered by gavage to hens at levels of 31 9, and 18 mg/kq daily foe 13 weeks. There was no ove't clinic~l indications of a cesponse characteristic of delayed neurotoxicity; howevor, there was a ~light histological 
~r:fect on nervous tissue manifested as axonal degeneration present in heos •) f the l.a lniJ/kg test group. The NOEl. ~.o~as 9 m']/kq c1nd the LEL 18 mg/kg basecl on th~ slicJht axon~l dc')eneration. 

The study was considered COR~-GUIDELINE (tentatively) based 
on need for the Sp()nso.r: t() explain the discrepc.'lnl::y icl c~p•>(tin') 
~esults for the forced activity (TURF) t~st in which results 
~er.P. pr.ovided for Hens Nos. 5 and 9, when the hens were given 4-digit numbers. If this discrepancy is resolved, thls study will serve to fill th~ ,jata gap foe a $•Jh·:hl"onic neurotoxicity study. 

IV. METABOLITES OF TRICHLORFON 

The follow1n~ abb~eviations are used in this section: 
DCA • dichloroacetic ~cid; DCE = dichloroethanol; TCE = tri­chlC>roethonol. 

A. Residue Chemistry Deferral. 

Memot"andum by Debra Edwards: FollQW•J!> to the Trichlorfon 
Registration Stand~rd -- Plant and Ruminant Metabolism (RD Record No. 204303, RCB No. 2837, MRIO Nos. 4033860-1, 
-3, -4, -5). n~cember 4, 1987. 

i · 

In tomatoes, TCF was the key residue (greater than 60\ up to 10 days after application. DDVP which was found early on (13% at 2.5 hours disappeared by day 7 and was replaced by DCA (41\) and DCE (301) by day 21. There was an ecratic level of TCE ova~ the 21 day period. A measureable pn~tlon of tha radioactivity was incorporated into glucose, increasing to 7\ by day 21. 

In pot.atoes, about 88\ ,,f the ·adioactivity was c .,nverted to glucose, 7-81 as DCE and the rl!st (4-5') insoluble (unidentified). 

~wheat, TCF accounted for approximately 151 of the residues, while DC~ accounted for 30-40\. . · 
' . ' '. 

In the goat metabolism ~tudy, identified re~idues ranged from 32 to 86i of the administered TCA as fQUn~ In live~~ ~idney, muscle, fat and milk. Glucos~ was the major residue (64') in milk wh~le DC~ (~21) ~~~ the ()nly ~ther metabolite in milk. DCA glucuronide (a wate~ soluble metabolite) w~s th~ only maj~r (65t) metabolite in fat. DCA conjugates we~e major metabolites in musclr. and kidney while liver had a general distribution of · ~everal tnet .lbo lites, somewhat evenly di str lb•Jt4rt. OOVP was not found as such and only a s~all amount of desmethyl DDV~ (1' or less) in liver and kidney • . 
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Conclusions. The subm itted Rtudies fo r wh ~at, pota tq~~ ~nd 
tomatoes indi c ated that TCF undecgoes dehyn~o chlo r ination and 
rea~rangemsnt to form DDVP, and further conversion to dichloraceti~ 
acid (DC~), dlchloroethanol (DCE), dlchl Qroacetaldehyde (OC~d ) 
and trlchloroethanol (TCE). The analyses fo r u~ed t o determine 
a number of these metabolites involved ac id hydroysis which may 
have converted (see below) TCF t o QQVP/ met abolites. Thetefn ~e 
t h is Reviewer rec'o1n1nenrl s feJrther assessment of the meth•>•l;; f•>r: 
pQssl hle d C tlE~ ~ tual conversion o f TCF t o DDVP/metabolites 
(Conversation of 5/1 0/88 with Debra Edward s ). 

B. Exposur! Assessment Branch Deferral. 

Memorandum of April 6, \9~3 by ~llan Reiter through E. 
Reg~lman summarizing the Dynamac Corporation Report 
Trichlorfon Addendum, Feb. 12, 1988 concerning the 
ff)l lr,...,ing s tudies: 

1) Anaer ,,bic soil meta b., li :;111 tHl r1 aqeJ-.tt ic metabolism. 
2) Laboratory V()1.at111ty. 
3) Ter(estrial Eie'lli •H s.slpatlon 
4) Accumulati on in confined r o tation crops. 

Observations of these studies taken from Allan Reiter's 
review includt::: 

Anaerobic Soil St~ · SoDs treated with rad i olabeleli TCF 
were analyzed after 35 days post treatment. Analysis of t~e 
treatment solution immediately prior t o the treatment indicated 
t he :le-Jradate DDVP waR present at 1 '3%. Only R5' o f the label 
~as accounted for after 13 days and 54- 79\ after 35 days. 
The study was considered U~~CC8PTABLE. 

Laboratory Vol~tility. Radiolabeled TCF formulated as 
an 80i'So1ub1e powder was appl led t'> l;and soil and the radio­
a~tivity followed for 14 days. l\ of the applied activity was 
trapped in methanol, 13\ in aqueous NaOH and 84\ remained in 
the soil. DDVP itself was used t o test the ability of the 
system to trap volatile constituents, however TCF apparantly 
was not especially ''olatile. The study was ct> nsl d e.cec~ ~CCEPTABL£ 
and tends to support the notion that TCF was not converted to 
DDVP which doss volatilize. 

Dissipation in Field Soil. · Radiolabeled TCF was applied 
to field soil and the actlvJtY in the soil followed for 32 ~ays. 
Although TC~ residues were detected, the registrant concluded 
there were no toxic metabolites (oE nnVP ) formed; however, there 
'ft'&t."e no recovery or validity data •)n t he JOetht)•is provided. 

~ccumulation Studies on Rotational Crops. E~B concluded 
that the study was lnadeqate be~ ause the ~~ tual immediate 
poAt treatment concentration in soil and plants was inadequate, 
recovery values for platn samploa following extraction ware 

..... ... 
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not reported and soil analysis oat~ w~'~ not provided for all 
planting and harvestln•J lnl:.~~""ls. 

Conclusions. These studies fllcl nc>t d•lt!•]U-:\t~ly ·~h~rac te:dze 
the TCF cbnversion products nor did they demonstrate any conversicns 
of TCF to DDVP/metabol it:.es. Toxicology Branch canr1ot ~u ;•tul~nl: 
on t!1e significttnce •>f DOVP/metabollt:.P.s until t he amount ancl 
type is tnc>ce a!1equately ell.ucldated (discuss l•)rl \1/ltl, .l\1.1en 
Reiter and Emil Regelman, 5/11/88). 

c. Metabolism of Trichlorfon to DOVP. 

Metabolic Profiles, Figure 1 taken from page 31 of the 
Mobay rat metaboll~m study (Shaw et al, 1988) lists a number 
of assumed metabolites derived of TCF (on the left nf the 
figure) and those derived from DDVP (on the right side of thP. 
figure). The .;,·or'l.d literature indicates a nllmber of 1 1'\et~bollc 
schemes for TCF and OOVP (see references cite below). The elluci­
da tion of metabolic conversions for both DDVP and TCF do not 
come Eroill any one study or any one biologla~l ~y~ t~n but are 
derived from a vnr:i a ty l)f •1lff~c.,nt studies using different 
biological media. The procession from one metabolite to another 
in the apparently orderly fashion is usually deriv~~ from different 
studies uslniJ ti~ffe r.en t specf.es: plants, a'll l~VI'to;, ud t":t'•>or:<J.ani sm, 
soil, etc. Discr:ep~ncles cesult from diffecent studle~ du4 t o 
the experimental designs, analytical methods, etc. 

The metabolic breakdown of TCF included here taken ft"C)tn pa9e 
41. •lf the CEC {1977) mono•JC-:Iph "lllt>\1/":1 .:t !l'leto3bt> llc profile which 
i:).~l•Jtt~.'5 the conversion of TCF to DDVP anci its utetabolites. These 
authors, however, indicate in the tQXt of the mono~r:dph (page 40) 
that the conversion of TCF to DDVP in mammals is very limited 
(citing a 1966 r eference). 

FitJ clr:e 7, 4 (taken from page 346 of Ha~res, 1982 b) present 
one sche~atic for the metabolism of OOVP In animals. According 
to Hayes, the initial metabolites are o,o- dimethyl phosphae 
and o-methyl-o-2,2 dlchlorovinyl phosphate (desmethyl-dichlorvos). 
The btedknown of the compounds shown in Figllre 7. 4 are found in 
the intestinal lumen of intact animals; howev~c, only cHchlorethanol 
(DCE) has been found in blood and none in tissues. C~njugated 
DCE is found in the uclne. Metabolism t>f DDVP is considered 
rem~r:kably t"apid. If one is to aaswne that DOVP is f,nmerl from 
TCF, DCE and its conjugates sh•>uld be F.r>•Jnd in blc>od, urine and 
tissues of animals given TCF in metabolism studies. 

Questions Concerning the Conversion of TCP to DDVP. Many of 
the reports ln the literature (cited by Bull and Ridgeway (1969) 
lists a number of studies which do not indicate or did not find 
DDVP as a metabolite o~ T~~. ~~~q1 Qn information present~d 
abt)Ve plllS thi! folJ.c>wlng t)l')SI!rvations. there is reason ta •1o ubt 
the t c>t'Htatil)!l <>f iJDVP from 'l'CF in mammals: 

J ...: -
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1) Lack of DDVP/Metabolites. Sev~ral studies h~ve ngt 
L · l~nttEted DDVP/metabolites in TCF metabi)Uc studies. Thi5 may 
be be3cause: 

a) ODVP/metabolites were not formed. 
b) The levels of DDVP/metabolites were below detectable 

limits usod In the studies. 

2) Artif~cf.ial Formation of DDVP? 

a) Dar:th~1. et a1.. (1.955) showed that ').'CF is 
converted to ODVP under acid or alkalin~ conditions in non­
biological aque6us media. · Ther:efore it is possible that DOVP 
W<'I:S f•>('•ne•l •i•Jd•l•J .:tcid hydrolysis or. a1.kal ina tceatm~nt as 
t1(1c."t .,f the .:tnalyllcal metht>d~ •.l!OJP..-1. ~•lt"t:ent atudtes need to be 
(~~~~luated for this possibility. 

b) BasP.d on biotransformation of other phosphnte esters, 
ll: l .l .-H n•,t :~•~P.I:l 1.l kely tel this reviewer that TCF should convert 
t•., DDVP in vivo. ' Instead, one would expect 'l'CF tl) hydcolize to 
methyl phi>sph.=t tt!s "1011 TCE conjugates. 

3) . Contamination? WHO (1972) indicated (page 184) that 
t~•.:l1n l•!~l. 'l'CF CtJntalned OOVP (2000 pp•n) tlnd the DDVP metabol'i te, 
::>C~d (300 ppm) as contaminant::;. 'I'hi~ taises a question aa to 
wheth6r TCF used in some of the studies reported in the . llteratuce 
were contaminated, 

, .. 
4) Toxicltf Comparisons. The acute oral toxicity (LDSO) Qf 

of DDVP in r"tss about 60 mg/kg while th~ t., _l({ .~tty c)E TCP 
is about 600 mg/kg, about 1/lOth as toxic. Both materials 
are conside,ed to be rapidly metabolized. This suggests that 
a~y formati~n o~ ODVP Erom TCF is very ~mall tJr non-~xistdnt • 

. - ; 

· 5) cancer considerations. w~ ~re concerned about the onv~ 
metabolites from TCF because of the possible carclnoge~ieity 
considerations and p~sslble special review. Levels n~ nDVP/ 
tl\ l~l:(lhc>U tes in mammals and in p1ant products seem to be formed 
~ t lo~ ;: :)1\Centrat ion 1 When they appeal;" in the matedal5 being 
analyzed. The WHO (1972), pages 193-94, dlscusalon on TCF cites 
<1 number of studies which :;uggested that TCF was tumC)rirJiini•.: ln 
its QWn right. These studies, and C)ther studies to be sub1nitterl 
b:t thli ca<Jistc~nt, should be evaluat~d before cC)nstdering 'l'Cr 
for special review. 

V. COMPANY REQUESTS 

A. Requested Label Changes. 

Mobay corporat1 r)l\ cequested in its letter: of .\ •Jgust 27, 
1997 ~rom John Thornton chan9es in several labels ~hich are 
intended to remove the requirement for {85-2 Domestic Animal 
S.a f@ty <1ata. The company interprets this aa relilt in9 to 
~'1· 1-u:5e products which provide expo sur"' throu9h direct applicat lc>n 

.I v 11 
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fo~ pest control. 
followln~ l~bels; 

nlEl!!!! Technical Ins~cticide (EPA t3l25-9l to be ~sed only 
Cot: the manufacture of insectir~illas. 

ntperex Sug~r Bait....!!lsecticide {~13125-7) . . 
~~~~- Br5nd of TCF Cattle Insecticide Pour-on ( EP~ 11556·32. 

The company fs deletln•J the LISP. ~;.dr:y ~attle rf breeding age1 
however, it is still to be u~ed on other cattle?? 

Dylox BOt Soluble Powder Cr~ Insecticide. (EPA 13125·184). 
'A re-entcy Interval of 24 houcs T~-i.~i: f.or: €ta111 crops:-Tfifs- -
in established based on re-entry data?? 

Recommendations. Toxicology Branch has no objections to the 
label-changesas thoy relat~ tr) •ll>•nestic animal ~pplicatlnM 
except for: Neguvon Pour-~>n. Th~t> label all~Jws for direct app\i•~o:ll:l r>rl 
to domestic animals and the~efore this formulation should be 
l:r~ :; 1:~•1 tlS Cf'JI]ll i rer1 for: nomest ic An 1mal Safety { 8 5-2. Othel: 
~u~~tions are not~d above. 

B • ~ (a ) ( 2 ) D a t a S u bm iss i on • 

John Thorntc>n of Mobay Corporation indicated in his Octobe~: 9, 
1987 t~tter. to William Miller (RD) that some TCF residues analyses 
of cotton condu~t~tl in Cn'UEr>r.nia were above established tl)letance 
levelti. The company ind t·~.:tt •~ · l l:h.:.t t:lh~:3~ t~sts cHe aberrant and 
that they will carryt>ut additional testing on the locations used. 
Toxico1•''JY nr:~M:h nr) t~s that the information pt:ovided in the 
Mobay letter: i:2 i rM•leq,Jdt:e t :> determine the extent that th~ re::;t r11Jf!S 
rnight be a problem, espec:::ally wh~rl the Agency has been in the 
pco~ess of trying to obtain informati~n from the reqistrant in 
ordec tt> •htbH'Hline ~cceptable residue levels through the Data 
Call-in process. 

Barthel, W.Ji'. et al·. (195'>'. J • .a.m. Chem. Soc. 77: 2424. 

Bull, D.L., and Ridgway, R.L. (1969). Metabolism t>f. 
trichlorfon In animals ant1 plants. J, Ac:rr:. Food Chem. 17; 837-841, 

CEC (1977) "Organophosphoruso Pesticides. Criteria (Orlse/Effect 
Relatlonshi ps) d ft)r Organophosphorus Pest ic ldes." Commission of the 
European Comunities , PtH';J.:t!OI)Il Press. NY. 

· FAO/WHO (1978). Trichlorfon. Pages 239 to 7.55 in vPesticide 
Residues in Pood- l97a•. Food and Agc:• .~ultllt'~ Ot:t)an1~atil)n of the 
United Nati~ns, Rome. 

J '· 12 
12 



' · 

~. Paqe ll 

006745 
· Hayis, w. (l98fa). Trichlorfon. Pages 351-356 in •pesticides 

St~died n Man•. W lliams and Wilkins, Baltimore. 

ij~yes, W. {l982b), r>ichll)rvos. Pages 343-351 in •pesticide!i 
Studied i n M~n·. William and Wilkins, ~altimi)Cf.t 

WHO (1972). Trichlorfon. Paqes J83-230 in WHr ~esticide 
~e r ies, No. 1. 1971 eval uations o f Some Pestic ides in Food. 
Wotld H~~ l t~ Ocg~niz~tion. 

· WHO ( 1 976). Trichlorfon. P'llJI!S '379 t o 392 in WHO Pesticide 
series, No. 5. 1975 Evaluations of Some Pesticide ~esi.itJ>!'ii in 
Food. World Health Organization, Geneva. 

13 

13 



46 

006745 

[! ] DATA GAPS/ ISSUES Or CONC~~N 

EPA dci•s ~ot have adeGUate studi•s to satisfy the fol lowt ~g 

qer.e:ic data ~·~ui~ements Eo: TGAI t~ichlo&for. acco&di~Q to 

CrR Sectior. 158,135 ToxicoloQy: ~ 

81-3 - I~halatio~ r.cso - Rat - ,...,. .. 

82-l -_ . 90-D~l' Feedir.g - Rode~t, Nor.-Roder.t 

82-2 - 21-Day Dermal 

82-3 - 90-0ay Dermal (dependi~q or. results of 21-day de~al ) 
82-4 - 90-0ay Inhalation - Rat 

82•5 - 90-Day Neu~otoxieity 
'-- ' -~ ~,......----.-. c-~tx. h) 83-1 - Ch~onie Toxicity - Roder.t an~odent_; 

83-2 - Or.coQer.ieity - Rat and Mouse 

84-2 - Mutagenicity: Chcomosome Abec~ations 

85-1 - Ge~•~al Metabolism (usir.~ the PAI o~ PAIRA) 

Pcoduct specific data cequicemer.t9 foe MUP's must also be 

satisfied in the tollowing categociesr 

81-3 - I~halatior. tC!o - Rat 

81-S - P:imary Oe:mal li.hl!llaetsa 

Sl-6 - Oe~al Ser.siti7.~tior. 

14 
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7. CONCLUSIONS: 

A. we assess · that the LOELs for m.ternal and dtvelopnental toxtcity 
wert both 500 pp~. the lowtst dose tested, based on effects noted 
at all levels in thh study ( ue Sect ton 14 for details) . The 
NOEL for th1s study was not establ1shed . 

~. This study 1s classified CORE Supplementary due to the absence of 
a Non: and due to the variation in the reported values for 
cholinester4se inhtbttton. 

8. REr.OMMENOATIONS: 

Wt suggest that the registrant submit for revtew a description of the 
methods used for detenm1nation of cholinester~se activity. 

9. BACKGROUND: 

Dose level selection for thh study was based on a range-f1nd1ng 
study conducttd on groups of eight pregnant rats fed diets conta1n1ng 
500, 1000, 1500, 2000, 2500, 3000, 3500. or 4000 ppfll trichlorfon . 
Reductions 1n food consumption and body t~~tight wtre noted at dietary 
ltvtls of 1500 and 2000 ppm or greater, respectively. Reductions 1n 
maternal plasma cholinesterase ·activity were noted at all levels 
tested . Increased resorptions occurred 1n anin~~ls fed 3000 or 4000 
ppr11; increased post1111Plantat1on loss wa~ reported at doses of 3000 
ppr11. No .. lfo~ttons were reported for any group. 

It.m 10--see footnote 1. 

11. M&TEBIALS AND METHODS tpBQIQCOLSl: 

A. !lttr1als and Methods: See Appendix A of thts PER for details. 

Trichlorfon was m1xed onte with Purine Certified Rodent Chow. 
#5002 at concentret tons of 0 ( contro 1) , 500, 1125, 1nd 2500 PPftl 
(w/w); these d 1 tts were · frozen unt 11 nttdtd. Each day, an 
a11quot of each of the above diet preparations wu rtftiOvtd froM 
the freezer end rMde ava11ablt ad lib1tu~. Otets were analyzed 
prtor to study 1n1t1atton to dettr.tnt the concentration, 
hOMOitne1ty, and ~tab111ty of tht test ~eter1a1. 

1Dnly ite~s appropriate to this PER have bttn 1ncludtd. 

3 
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Na1ve, sexually ~Mtura Charles. River Crl :coe BR male and feMale 
rats were obtained at 11 weeks of age. After an accliN~ttzation 
period of · at least 7 days, two fe~les were paired ov1rnt~ht w1th 
one ~~ale. Mating was determined by the presence of spenutozoa 
in vaginal smears. The day of Nting was designated gestat1on 
da~: (GD) 0 . A total of 132 1nsetR1nated feMales were rand011ly 
assigned to four ~roups cons1st1ng of 33 ani111ls each. F1vt 
animals per group were k111ed on GO 16, and the rem.1ning an1~1s 
were k1l1ed on GO 20. 

Anir.ls were individually housed ·in a room maintained at 65·7f••f, 
40-65$ relathe hum1d1ty, and 12 : 12 hour 11ght :dark photoperiod . 
Test diets were presented to t~e an1.als on GO 6-15 . Calculated 
test Naterial 1ntake was approxi.ately 45, 102, and 227 mg/kg/day 
for the 500-, 1125-, and 250C-p~ groups, respectively. 

Maternal body weights were recorded on GO 0, 6, 8, 10, 12, 15, 
and 20; food consumpt1on was recorded on GD 0, 3, 6, 8, 10, 12, 
15, and 19. An1ma1s were ottstrvad da11y for overt s1gns of 
reaction to the treat.ents. 

F1ve females from each group were killed on GO · 16 by C02 
inhalation; these an1mels wert used to assess bra1n, erythrocyte, 
and plasma cholinesterase act1v1ty. The ani~1s wtre necropsted, 
and tht1r pregnancies were conf1med. ne rttM1n1ng 'feiNlts wert 
killed on GO 20 by co2 inhalation, and the cho11nesterase 
uct1v1ty of erythrocyt.s, plasM, and bra1n t1ssue was assessed 
for the f1rst 20 pregnant fe~les per group . Th~ ~thod\ used to 
assess cholinesterase activity were not described. 

Laparotomhs and necropsies were conducted on all fe!Mles k111ed 
on GO 20; their corpore lutea were counted and recorded, and the 
weights of the grav1d uttr1 were dtttn~1ntd. Fetuses and resarp­
t1on5 wtrt r~ved from the uterine cavities; fetal viab111ty and 
sex, and fetal and placental weight were deter.ined. All fetuses 
were externally exa•tntd. The thoracic and abd011na1 cav1t1es of 
approximately half of the fetuses fro. tach 11tter were txeMtned 
fresh. Brains frOM 20 fetuses per group were retMJved, exaMined 
grossly, fro~,n. and ustd to dettnwine fetal bra1n cho11ntsttrast 
activity. Following the visceral exa•inattons, these fetuses · 
wtrt fixed in 8ou1n's solution, and their heads wer• sectioned 
and exa111ned. 

The r11111ntnv fetuses wert fhed 1n alcohol, tvhctrat. ·. stained 
1n A11Zir1n Rid-S, and exa111ned for skeletal abnonM11' . • 

Data were stat1st1cally analyzed; • sUI!IIIiry · of s ~ •t1st1cal 
ana1y~es is included 1n Append1x L of t~t study rtpQrt. 
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12. REPORTED RESULTS: 006745 

A. Test D1tt!: Reported analyticll data 1nd1cated that under the 
eond1t1ons of th1s study, the concentration, hoMOgeneity, and 
stab111ty of the test material 1n the test diets were acceptable. 

B. Maternal Effects: No overt c11ntcal · signs of tox1c1t.y were 
reported for any group. · Maternal body weight ga1ns aild food 
consumption were slightly (but s1gn1f1cantly) reduced f:=or the 
group fed · 25.00 ppm when COMPared w1th control values (1ables 1 
and 2). ~1ght gains and f('Od consumpt1on for tht other groups 
were comparable to those of controls. Analyses of cholinesterase 
act1v1ty 1n plasma, erythrocyte. and brain t1ssue of females 
killed on GD · 16 suggest that s1gn1f1cant enzyme 1nh1b1t1on 
resulted ~t a1 I levels tested (Table 3)i on GD 20, however. 
plaslll8 and erythrocyte cholinesterase values were returning to 
normal, but bra1n cho11nesterase 1nh1b1t1on was s1gn1f1cant at 
all dosage levels. The authors assessed that values showing 
1nh1b1t1ons greater than 201 wert tox1co1og1cally relevant. 

No adverse effects associated wtth the test material were noted 
at necropsy or 1n the reproduct1ve paraMeters (Table 4) evaluate~ . 

. ,. 
C. Oivelogntal Effects: No adverse effects were noted 1n litter 

s ze or fetal body weight at any dosage level (Table 4). Fetal 
v1ab111ty and sex ratios wert comparable for all groups. No 
tox1co1og1cally .,an1ngful reductions tn brain cholinesterase 
act1v1ty were noted for fetuses recovered on GO 20 (Table 3). 

External and v1seeral examinations d1d not suggest adverse 
effects at any dose l~veli however, stat1st1cally s1gn1f1cant 
increased 1nc1dences ·of skeletal f1nd1ngs wert ob,trved among 
fetuses from mothers fed 2500 ppm (Table 5). 

13 . STUDY AUTHORS• CQNCLUSIONS/OUALITY ASSURANCE MEASURES: 

A. The authors concluded that the test m~ter1a1 w.s toxic to 
pregnant dams · at · all levels tested. Develo.,..ntal tox1c1ty 
occurred at 2500 ppm (bued on sktlttal tfftctl); 1125 ppn was 
tht developmental NOEL. 

B. A quelity assurance stateMnt was s1gned and dltltd on June 22. 
1987. 
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TABLE 1. Effects of Trichlorfon on Maternal Body Weights in Rats 

Dosage <PPm) 
0 500 1125 2500 

Humber of Fema1es 22 25 24 2-t 

GO 0 231.0:!:1.81 235.3:!:2.6 231.9t2.2 235.7:!:2.6 
GD 6 251.3:t2.5 254.9%3.0 254.9t2.7 256.6t2.9 
GD 15 300.6:!:3.0 303.8:!:4 .0 306.3:t3.1 304.8t4.2 
GD 20 367.6t5.5 376.8t5.5 376.4!4.0 372.1to.l 

. 
% Ga1n GO 6-15 19.6 19.2 20.2 18.8 
~ Ga1n GO 0-20 59.1 60.1 62.4 59.2 
~ Correr.ted Ga1nb 29.9 27.1 27.6 24. 1** 

1 values represent group mean (g) t SE. 
bvaluts bbta1ntd by subtract1n9 9rav1d uter1ne we1ght frOM GO 20 body 
weight . 

**S1gn1f1cantly d,fferent froN control value (p~O.Ol). 

20 
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TABlE 2. Effects of Tr1chlorfon on Maternal Foo~ ConsuMPtion 1n Rats 

0 
Dosoge ( pm) 

500 1125 

Number· of Fe~1es 22 25 24 

GD 1 20.5!1.11 21.3t0.6 20.9t0.6 
GD 7 22.4:t0.7 2l.8:t0.6 21.4±0.6 
GO 9 23.6±0.5 22.4:t0.6 22.3t0.4 
GD 16 26.3:t0.6 27.8!0.6 27.3:t0.5 
GO 20 27 . 4:t0.5 26.1t0.6 2&.9:t0. 7 

1 Values represent group mean (g/rat/day) t SE. 
*S1gn1f1cantly d1fferent frOM control value (p~0.05). 

1 

2500 

24 

20.2±0.8 
.19.0i0.6* 
21.3:t0.6* 
25.5t0.7 
27.0t0.7 
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TABLE 3. Effects of Trichlorfon on Maternal and Fetal 
. Cholinesterase lnh1b1t1on 1n Rats 

Number of Females GO 16 

PliSJ'III 
Erythrocyte 
Bra1n 

Number of Females GO 20 

Plasma 
Erythrocyte 
Brain 

-- 0 

5 

0 
0 
0 

20 

0 
0 
0 

Oosaae (ppm) 
500 1125 

4 

43.2*,1 
23.5 

. , 5 .4* 

20 

9.9 
11.2 
12.11t 

4 

55.9* 
33.8 
29.~:»• 

20 

4.3 
3.6 

21.3* 

2500 

4 

58.7* 
36.3 
49.0* 

20 

15.1 
15.1 
44.0* 

----- - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - -
Numb~r of Fetuses 20 

0 

20 

32 .6 

20 

16.2 

a ' . Values represent percent reduct.on from control value. 
*S1gn1f1cantly d1fferent from control value (P50.05). 

8 

20 . 
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·' TABLE 4. S~ry of Reproducttve Data fro. Rats 
Exposed to Trichlorfon 

0 
Dosage c q•> 

500 1, 25 

Number of Females 33 33 33 

No . (.) Pregnant 27(81.8) 2~(87.9) 28(84.8) 

No . Aborted 0 0 0 

No. corpora Luteae 14.6 16.0 15.5 

No. Implantat1onsa 12.4 14.9 15 . 4 

No. Resorpt t ons1 0.7 0.9 1.0 

No. Females W1th More 
Than One Resorption 2 5 7 

• Pre1mplantat1on 
loss• 15.7 6.8 3.9 

I Post1~1antlt1on 
Loss• 6.8 5.8 6.9 

Litter S1ze• 11.7 14.0 14.4 

Fetal Body We1ght1 3.f» 3.5* 3.6 

1 Yaluts represent group .. ans . 
*S1gn1f1t.antly d1fferent f t OII control valut (p:;:,O.OS). 
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250(1 

33 

29(87 .9) 

0 

15.8 

14.8 

0.9 

6 

1.1 

5 .6 

13.9 

3.7 

.I ' 23 
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TABLE 5. Summ~ry of Fetal F1~d1ngs from Rats Expo5ed to Trichlorfon 

Douge 'g~l 
J 500 1125 2500 

Number of fetuses 
Exam1 ned 133 181 178 172 

Skull 0'> 
Incompletely oss1f1ed 45(33.8) 85(47 .0) 86(48 . 3)* 101(58.7)'111'11t 
Sutures enlarged 9(6.A) 14(1 . 7) 14(1.9) 39( 22. 7)** 
fontanelle enlarg~~ 10(1.5} 22(12.2) 22(12.4) 47(27.~).,.,.. 

R1bs (%) 
Incomplete oss1f1ed 0 0 0 14(8.1)*• 
Wavy or curved 2(1.5) 1(0.6) 0 34(19.8)** 

Ctrv1ca1 Arches (~) 
Incompletely oss1f1ed 70(52.6) 101(55.8) 112(62.9) 115(66.9)* 

Thoracic Centra (~) 
Incompletely oss1f1ed 58(43.6) 81(44.8) 91(51.1) '114( 66. 3)** 

Sttrntbrae (%) 
4th incompletely ossified 57(42.9) 93(51.4) 85(47.8) 107(62.6)** 
5th unoss1f1ed 28(21.1) 38(21.0) 50(28 .1) 72(42 .1)** 

*Significantly different from ·control value (p~0.05). 
**S1gn1ficantly different from control value (p~O . Ol). 

10 
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14. REVJ[WERS' DISCUSSIO~ · AHD INTERPRETATION OF STIJDY RESULTS: ' 006745 
: ' :' . 

A. Bastd on the data presented in the study .report, we assessed .that 
the test Nter1al produced tox1colog1ully sign1f·tcant tnh1bi ~­
tlons of 111ternal cholinesterase acthtty at all levels tested:; 
Cholinesterase .values for an1.als within each · vroup shewed 
considerable var1ab1l1ty; hOwever, we were unablt to establish 
the va11d 1 ty of the mei:hodo 1 ogy used s 1 nee the authors d 1 d not 
present· tht methods for cholinesterase act1v1ty measure~nt ~ 
Slight reductions tn corrected body weight and food consuniptton 
were noted at 2500 ppr11. No adverse effects In clinical signs. 
necropsy findings, or reproductive data were noted for any dosage 
level. ·· 

' . 
Results from feta' bra1n cho11n~sterase ncttvtty were inconclusive 
(Tab'\e 3); a do-.;e response was not present, and as we stated 
earlier, we were not able to deten~tne the validity of the methods 
used by the testing laboratory. The only adverse developmental 
effects noted were dose-related increases 1n the incidence of 
oss1f1catton reductions tn fetal skulls, vtrtebrae~ and sternebrae 
noted .1t all dosage levels; compound-related effects on incOtW­
pletely oss1f1td r1bs were noted only at 2500 pp11. As shown 1n 
Table 5 of th1s review. the above skeletal effects reachtd 
statistical s1gn1f1cance at 2500 ppm; stgn1f1cant increases 1n 
the 1nc1dence of incomplete skull oss1ficat1on occurred at 1125 
and 2500 pPfl. In addition, a s1gn1 ficant increase 1n !MlforrMd 
(wvy or curved) ribs occurred at 2500 PPIII· Baud on the above 
f1nd1ngs, we assess that slight increases in skelttal effects 
were produc~d at the lowest dosage tested and that most of thest 
effects tncreased 1n a dosage~relattd ~nner. reaching stat1lttcal 
stgn1f1cance at the high dosage level . 

8. The only Major difference bet~en the ' onclustons reported by the 
stuc;y authors and those of the revitwtrs h related to the 
develop~ntal NOEL. we concur with the author that statist1cally 
s1gn1f1cant adverse effects 1n skeletal aevtlOPfl'lnt occurred at 
2500 pp•; however, the percent of affected fetuses 1nereastd with 
dosage, and we therefore uun that the s11ght (nons1gn1f1cant) 
1ncreases nottd at 500 and 1125 PPII (compartd w1th eontrols) wert 
aho Nn1ftstat1ons of compound toxicity. 

16. Cll APPENDIX: Appendix A, Materials and ~ethods. 
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Reviewed B)'s 

TOXICOLOGY BRANCH: DATA REVIEW ~ 

Irving Mauer, Ph.D. ; (J, ___ A:_,...:;Project, 8-0378A 
Toxicology Branch ~~---
Hazard Evaluation Division Date: 03-IS'-J'J' .... 

Through: Judith W. Hauswir:th, Ph. 0. , Head (J;,f"'\. ~ ~'r Xo4U"~· "k-'J. ,:.:.,C 
section VI, To~icology Branch )"'~ ;-r·c?- 03 • 1,-r.P" 
Hazard Evaluatlon Division 

Chemicals Trichlorfon Caswr: llt 385 
EPA Chem; 057901 

Study Typea Mutagenicity - DNA Damage - Repair In Vitro 
(CHO/SCE) 

Citations Sister Chromatid Exchange Assay in Chinese Hambter 
Ovary (CHO) Cells 

Accession No.a 402772-01 

!4RID No.1 N/A 

~onsor: Mcbay corporation 
Division cf Bayer USA 
Kan:-sas City, MO 

Testing Laba Microbiological Associates (MA) 
Bethesda, MD 

Stuqy No.: MBA-T4491.334 (Mobay Report No. 94410) 

Study Dates July 15, 1986 

TB Conclusion•/Evaluation: 

ACCEPTABLE in the absence of activation: positive for 
induction of_SCE at 50 and 100 ug/mL with evidence for · a dose 
response~ INCONCLUSIVE in the presence of 59 activation, providing 
presumptiv·efy positive induction of SCE at 75, 150, and 300 ug/mL, 
with minimal dose-resportse, thus requiring a confirmatory assay 
at tighter-spaced dose levels. 
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Teet Article: 

Dylox Technical, a white crystalline solid, 97.3\ ai, 
d i ssolved in distilled water for testing. 

Procedures& 

In a preliminary cytotoxicity test, cultures of CHO cells 
(CCL 61, from the American Type Culture Collection, Rockville, 
MD) were exposed to the solvent, ow, or to nine concentrations 
of test article ranging from 0.1 to 1000 ug/mL for 4 hours with­
out activation, and 2 hours in the presence ot ~raven S9 mix, 
following which the cells were washed free of treatment media and 
allowed to recover for 20 to 24 hours. Relative cell survivals 
and cell cycle delay (cytotoxicity of each treatment relative to 
solvent control) were used to select dose levels for the SCE 
assay. 

For the main SCE assay, duplicate unactivated cultures were 
exposed to test article for a total of 26 to 32 hours; 2 hours 
after initiation of treatment, 0.01 mM bromodeoxyuridine (BrdUrd) 
was added, and Colcemid (0.1 ug/mL) for the last 2 hours. In 
the presence of S9 mix, cells-were exposed to test article for 
only 2 hours, washed free of the treatment, then refed with fresh 
medium containing 0.01 mM BrdUrd for 24 to 30 hours, 0.1 ug/mL 
Colcemid being added for the final 2 hours. -

Metaphase cells collected by the action of Colcemid were 
harvested by mitotic shake-off, pelleted by mild centrifugation 
(8~0 rpm for 5 minutes), su5pended in 0.07 M KCl for 4 to 8 
minutes, then fixed in Carney's Fluid (3 methanol:l acetic acid), 
and stored therein overnight, or longer, until microscope slides 
were prepared. 

·: In order to ;prepare slides for SCE counts, the fixed cells 
were drained to jnly a minimum of carney's Fluid, resuspended in 
fixative, two drops of cell suspension applied onto a moist slide 
and allowed to air-dry overnight. The dried slides were stained 
with Hoechst 33253, mounted in phosphate buffer, exposea to uv 
light at 60 °C for 4 minutes, then counterstained with Giemsa 
(modified FPG technique). 

·' Stained slides were coded using random numbers, and read 
MblindM with regard to treatment group. A total of four test 
article doses were scored, including the highest where sufficient 
second-division metaphases (M-2} were available. Twenty-five 
cells were scored for SCE/cell from each duplicate culture and 
treatment group means calculated (50 cells per treatment). In 
addition, percentages of first-division (M-1}, second-division 
(M-2) and third-division (M-3) metaphases were recorded for each 
treatment flask. 
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To be considered positive, the author proposed that the test 
article should induce eithera 1) a doubling of the SCE frequency 
over the solvent control level at three or n;ora doses, or 2) 
a dose-response and statistically significant increase over three 
or more dose levels in the 4bsence of doubling of the background. 
On the other hand, a statisti cally significant increase at only 
one or more dose levels, with no dose•re&ponse, is assessed as 
•equivocal,• or as •negative,• depending upon the magnitude of 
the response and the number of dose levels affected. Student's 
t-test was used to compare the m~an SCE/cell of each treatment 
group with that of the solvent control. 

To be considered a v-alid assay, the authoJ:' proposed that the 
mean SCE/cell in the untreated (negative) control must be 16 or 
less, while that of positive controls must be significantly 
increased over the negative control. 

Triethylenemelamine (TEM, 0.025 ug/m~) ser~ed as poeitive 
control for the nonactivated assay, and cyclophosphamide (CP, 2.5 
~g/mL) was the positive control for the S9-activated study. Th~ 
solvent vehicle (OW) served as solvent control, and growth medium 
as untreated control. 

Results: -. 
'i. ;-..... . . . . 

.· eased upon survival and cell cycle delay in . the cytotoxic! ty 
teats, the author selected four dose levels for nonactivated SCE 
assayaa 100, so, 25, and 10 ug/mL~ and four . levels for activated 
SCE tests& 300, 150, 75, and-30 ug/mL (Tables 1 and 2 attached 
to this review). The criteria for selecting the high ·doses for 
the SCE assays are found in the Study Protocol appended . to the 
Final Report (Appendix I). First, the high dose is selected 
from a level giving at least 50 percent toxicity ' (reduction in 
growth compared to solvent control), with a sufficient number of 
M-2 metaphase cells for .evaluation (at least 25 percent). · Three 
more lower doses are then chosen, covering at leaat A tenfold 
range. These criteria were satisfied as Tables l and 2 show. 
Whi~e relative cell growth was affected at 300 and 1000 ~g/mL 
(dec~eased by 50 percent) in the nonactivated toxicity assay · 
(Table 1), these levels were not considered useful because of 
~evere cell cycle delay resulting in an absence of M-2 cells. 
Hence, the author selected the next level as the high dose, 100 
~g/mL, where cell growth relative to control was minimally affected, 
and even though a 50 percent delay in cell cycle kinetics was. 
produced , sufficient M-2 cells were available for analysis. The 
criteria and se l ection process were the s ame for the activated 
toxicity study. But in this case only the 1000 ug/mL dose was 
considered not to be useful, since cell growth decreased by 55 
percent and no M-2 cells were available for analysis. The next 
lower dose provided a suitable toxic level for an HDT, namely, 73 
percent cell growth, and 24 percent M-2 cellD. 
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In nona'ctivated cultures treated for 26 to 32 hours, the 

author acknowledged that two assays were performed ( 11 due to · .· . 
techni~al error•), but only the results of •the second assay are 
reported• (Table 3, attached to this review). Statistically 
elev~ted (p < O.Ol } dose-responsive increases in SCEs were found 
at the two t op doses, 100 and 50 ug /mL. Although the response at 
the next lower level, 25 ~g/mL, was increased over solvent and 
untreated controls, the increase was apparently not significant. 
The background SCE level in untreated and solvent controls was 11 
to 18 and 12 to 26, respectively, whereas the positive control, 
TEM, induced an average of 60.94 SCEs/cell, a highly significant 
value over the treated control (p < 0.01, student's t-test). It 
should also be noted that except for the HOT, cell cycle kinetics 
were comparable to the solvent (DW) in percentage of available 
M-2 cells. The positive control (TEM) cultures also showed a 
moderately severe degree of cell cycle delay. 

Two-hour treatment in the presence of activation resulted in 
statistically elevated increases in mean SCE/cell relative to OW 
control at three dose levels, 300 and 150 ug/mL (p < 0.01), and at 
75 ~~/mL (p < 0.05} (Report Table 4, attacned). The positive 
control, CP, induced an average of 36.84 SCEs/cell, significantly 
elevated (p < 0.01) above the controls (11.31 ~nd 11.68). In 
contrast to the responses in nonactivated cultures, cell cycle 
kinetics were equally distributed at all test levels, with no 
delay in production of M2 cells compared to controls. Secondly, 
the response at the three active test dosages is minimally dose­
responsive (if at all). Finally, CP cultures showed no cell 
delay. 

The author concluded that Dylox Technical is positive in th~ 
SCE assay in CP.O cells, since it induced dose responsive and 
statistically significant increases in t~e frequency of SCEs both 
in the presence and absence of metabolic activation (Aroclor 
induced rat liver S9). 

TB Evaluation: 

The study appears to have been wel~ conceived and carried 
out in a generally adequate manner. However, there were certain 
considerations, both in the conception and performance, which 
compromise the results generated, and thereby the conclusions 
postulated. 

1. First of all, it is evident that test chemical effects 
on cell growth and cell kinetics can vary, as shown by 
the large discrepancies between toxicity tests and main 
SCE assays. Solution: Do rep9at cytotoxicity assays a• 
more finely tuned dose schedules, to evolve high doses 
more closely •m3ximally tolerated doses.• 
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2. Thie above reservation is ~enerated from the lack of 
data ' in the results of the SCE assays, namely, cell 
Qrowth. 

...-·."' · . 

3. The results cor the nonactivated assay did not fully · 
satisfy the :·author•s own criteria for a positive, aince 
neither a doubling over solvent control at a minimum of 
three dose levels, nor statistically significant increases 
(t-testing) over a minimum of three dose levels, was 
observed. Since there is evidence for a dose-response, 
however, the assessment would have to be stronger than 
"equivocal" (certainly not •negative"). 

4. Results of the activated aasay were ev~n more difficult 
to interpret_.· The response at the three highest doses 
presents a very flat ~dose-response" (if it can be so 
defined at all), and no evidence of toxicity (reouced 
cell growth) dat~, which would have been useful if 
provided; in addition there was normal cell cycle 
kinetics, i.e., plenty of M-2 cells. 

· 5. These uncertainties in interpreting this study would be 
resolved by more data on cytotoxicity, plus a completely 
independent confirmatory experiment, or at least 
additional data already available, as suggested in the 
report that the nonactivated assay was repaated once 
("due to technical error"). · 

. Therefore, our assessment of this study is ACCEPTABLE in the 
absence of activation, exhibiting positive results lor tfie 
induction of SCE at 50 and 100 ug/mL, with evidence for a dose 
response. In the presence of s9 activation, on the other hand, 
we judge this portion INCONCLUSIVE, providing presumptively 
positive induction of SCE at 75, !so, and 300 ug/mt, with minimal 
evidence for a doee reeponse, thus requiring a-confirmatory assay 
at tighter-spaced dose levels. 

Attachments 
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DATA EVALUATION REPORT 

Study Types: Subchronic Neurotoxicity1 90-Day Study 

TOX Chern No.: 385 

MRID No.: 403512-00 
Accession No.1 N/A 

Test Materiala Trichlorofon Technical 

Synonyms: 

Study No. s 

Sponsor a 

Dylox 

Mobay Report No. 94821J also Nos. 86-418-03 and 
86-498-02 

Mobay Corporation 
Kansas City, MO 

Tea ting Facili tyr Mobay Corporation 
Health, Environment and safety 
corporate Toxicology oe~ar t:men t 
Stilwell, KS 66~85-9104 

Title of Report1 Subchronic Delayed Neurotoxicity Study of 
Trichlorofon Technical (OYLox•> with Hens 

Authoraa R.H. Hayes and w.w. Ramm 

Report Issued: August 28, 1987 

conclusions: 

Does not produce "delayed neurotoxic! ty." 

NOEL • 9 mg/kg 
LEL • 18 mg/kg (based on slight axonal degeneration) 

claaaificationa Core-Guideline (tentative- see discussion) 
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A. Materials: 

1. ~est Compound - Trichlorofon technical; Description: 
white powaer; Batch No.: not provided; Purity: 98. 8\ 1 
contaminant$: not provi~ed. 

Positive Control- Tri-ortho-tolyl-phosphate (TOCP); 
Description= c~lorless liquid, Batch No.1 P 1517J 
Lot No. A 13 Br Purity: 99\J Contaminants: not provided. 

2. Test Animals - Species• White Leghorn Hens (Gallus 
~allus); Age: 12 months, Weight' 1.0 to 1.4 kg; Sourcez 
*olonlal Poultry Farm, PlQasant Hill, Missouri. 

e. study Design: 

A dose-range finding study was conducted using dose 
levels of 0, 9, 16, 24, and 27 mg/kQ administered to 5 hens/ 
group over a 24-day period. One animal died in each of the 
18 and 24 mg/kg groups. Two hens died in the 27 mg/kg group. 
Whole blood cholinest~rase (ChE) activity was decrease~ 20, 
36, and 36 percent in the g, 18, and 24 mg/kg groups. Whole 
blood ChE activity was not measured in the group that received 
27 mg/kg due to mortality (no blood samples were taken). The 
dose levels t>!!1ected f.or testing were 3, 9, and 18 mg/kg. 

1. Animal Assignments - Animals were assigned to the following 
test groups by bOdy weight using computer randomization 
programs. 

test 
Group 

NeQAtive Control tl** 
( concurrent 
control) 

Negative control f2* 
(concurrent a tudy 
control) 

Low Dose 
Mid Dose · 
HiQh Dose 
Po a t1 ve con tro 1 

( TOCP) 

Dose 
(mg/kq)*** 

0 

3 
9 

18 

4S 

Main study 
13 Weeks 

No Females 

12 

12 

12 
12 
12 

12 

Interim 
Sac. 

*This group was derived from a concurrent study, No. 
86-498-02. 

**This group represents the concurrent controls for this 
study, No. 86-416-03. 

***Adminiatared five times per week. 

-2- 45 
45 



upon receipt, the animals were acclimated to laboratory 
condi tiona for a period of 13 days. The hens were · .. · 
housed i n stainless steel cages with wire mesh floors. 
Pelletized wood bedding was used in litter pans, which 
were changed at least twice weekly. Cages were washed 
every 3 weeks. Temperature and relati ve humidity were 
maintained at 16 to 27• C and •s to 75 percent, respectively. 
A 12-hour on/12-hour off light cycle was maintained. 

. . 
2. Dose Preparation - The test material was dissolved with 

acetone and mixed with corn oil (corn oil:acetone: 92:8 -
first 5 days, 90s10 - thereatter) for gavage at 1 mL/kg 
body weight daily • . Dosing solu tiona were prepared at 
5-day intervals (weekly) and stored in a refrigerator 
prior to administration. TOCP was administered in 100' 
corn oil at a rate of 1 m'£,/kg body weight. The two 
vehicle control groups received equivalent amounts of 
corn oilzacetone or corn oil at 1 mL/ kg body weight. The 
hens were weighed weekly and their doses calculated for 
each week according to these weights. 

Reaul ts - It was stated that analya is of the active 
ingredients by the sponsor indicated the test article was 
e table during the study. The teat ma terlai was stable in 
the corn oil dosing solu tiona for 7 days while refrigerated. 
The mean concentrations of the test material in corn oil were 
90 to 100 percent of the nOJRinal doae. 

3. Animals received Ralston Purina's Layena Poultry FQed 
6501 and water !2 1 ibi tum. 

4. Statistics - Body wQight, feed consumption and ChE activity 
were subjected to Analysis of variance (ANOVA) followed 
b:t Duncan • s Multiple Range test ir the ANOVA F- teat showed 
significance at p i o.as. Statistically significant 
differences were reported at the 95 percent confidence 
level. 

5. QuaL ~y assurance was conducted from september 3, 1986 to 
August s, 1987. The statement was signed by E.J. Hixson 
on August 28, 1987. 

c. Method• and Reeulte: 

1. Observations - Animals were observed for signa of toxicity 
and mortality twice daily except on holidays and four 
we.ekenda when obaerva tiona were made once daily. tn 
addition, the hens were ob•erved weekly while being 
subjected to a ladder-climbing teat. The ladder was 
c011poaed of seven rungs made of !-Inch woo'i dowels, 
wrapped with abrasive tape and placed S inchea apart. 

-3- 46 
46 



006745 

ao'''o 
The bottom rung was 19 inches a bove the bottom platform 
and the top platform was 24 inches above the bottom 
platform. · Each test consisted of three 2-minute trials. 
Motor coordination, locomotor ataxia and paresis were 
qualitatively appraised by forcing the hens to move on a 
l. 2 m2 turfed area , once a week for approx lma te ly 2 to S 
minutes •. 

Results - One hen in each. of the 9 and 18 mg/kg oroups 
were sacrificed in extremis at the end of the fourth week 
due to infection-.- several hens in the . positive control 
group died prior to ternina t ion beginning in week 4. ·· As 
a result, four hens in the control groups were sacrificed 
after 2 months in order to compare their tissues with 
those in the positive control gr_oup, ·· ··.: No mortality could 
be attributed to administration of the test. material. 
there were no significant differences in ap.eeara·nce and · 
behav.ior of hei\S ln the two control rou s and Fiena In the 
3 and 9 mg kg grouss. Howev~r, ur ng e rst 4 wee a 
on test it was stated that hens in the 18 mg/kg group 
exhibited signs of ataxia and decreased activity, :. During 
week 5 through 9, the incidence of these signs decreased. 
During the last 4 weeks the signs intensified • . In addition, 
salivation was observed within the first few hours of 
treatment. It is a ta ted that in moat hens a taxi a al\d . : 
decreased· activity occurred shortly· after . treatment and 
not just prior to trea tlftent indicating that the findings 
were related . to re..e.e ti tive acute in toxlca tion rather · than 
to delayed neurotoxic!H. Hen• In the positive contro1 · 
oroup e:thlbited persls nt ataxia and .decreaaed activity 
from week 4 until termination. Durino forced motor · · 
activit the ma orit of hena in the two control rou s 
an 9 an 18 m k rou a a eare to e 
~u te s m ar. . one hen n e 9 mg kg group an one hen 
n the 18 mg/xg group had signa of ataxia during weeks 4 

and 3, respectively. The 1\en in the 18 l'llg/kg group ;( • 
recovered. The hen in the 9 mg/kg group was sacrific~d 
in extremis • .• Death was attributed to a systemic infection. 
Hins in the TOCP group exhibited ataxia, knee-bending and 
decrea•ed activity during week 4. These signa increased 
in severity over the remainder of the test period. [There 
is a discrepancy in the report of the Appendix IV Group 
Turf Test Ob•ervationa on paQe 48. Durin~ weeks 1 and 2 
there is mention of Hen No. 9 and durin~ week 8 Hen No. S 
is mentioned. Hen numbers for this group (18 mg/k~) only 
have numbers ranging from lOSl to 306~. This discrepancy 
requires resolution.) The results of the forced ladder 
cl irRbinq teat revealed tfia E there were no slsml! lean E 
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differences between the control groups and the test 
groups • . · By the end of the third week all hens in the 
TOCP group had difficulties climbing the ladder and used 
their wings f or balance. During the last 5 weeks of the 
study the surviving hens in the TOCP group were unable to 
sit on the ladder. 

2. Bod~ Waigh t -: The hens were weighed weeltly. 

Results - Mean body weights of the hens in the control U 
group were 1.1 to 1.2 kg. During weeks 6, 8, 13, and 14 
the body weights of hens in the 3 mg/kg group were 
signlfican tly inereaaeCI when compared to the control tl 
group. During week 14 the body weight of hens in the 9 
rng/ kO Qroup were significantly increased when compared 
to the control fl group, The body weigb ts of hens in the 
18 mg/kg group were significantly decre&sed at 2, 3, s, 
9, 12, and 13 weeks when compared to the control t2 hens. 
The mean group body weights of hens in the test ~roups . 
ranged from 1.0 to 1.2 kg. The body weights of hens in 
the 'I'OCP group were signitican tly decreased at weeks 4 to 
14 when compared to control t~ hens. Tb~ mean group body 
weights of hens in the 'I'OCP group ranged from .o.7 to 1.2 
kg. 

3. Food Consumption and compound Intake - rood conaumption 
was determined on a weekly basis, · 

Results - rood consumption was slightly increased in hens 
in the 3 and 9 mg/kg groups. ·. Food cons11mption of hens in 
the 3 mg/kg group was significantly increased du.t:ing 
week 2 · when compared to control f2 hens, Fooli consumption 
was slightly decreased in hens in the 18 mg/kg group. 
Signific:an t decreases in food consumption occurred during 
weeks 2 and 5. During weeks 4, s, and 6, h~na in the TOCP 
group showed significant decreases in food consumption 
when compared to control 12 hens. During week• 10, 11, 
and 12, hens in the TOCP group exhibited significant 
increases in food coneumption when compared to control t2 
hen&J however, the increase was attributed to apillage. 

4. Whole Blood Cht Activity - De term ina tiona were made prior 
to etudy Initiation and during weeks 1, 2, fi, 9, and at 
te~ination, Blood samples were taken from the wing vein. 

Re11ulta • Ch!: activity was aignHicantlr ~ec:reaseCI ln the 
9 and lB mg/k~ group during weeks 2, 6, 9, and 14, 
Significant decreases in ChE activity were alae ob•erved 
in the 3 mg/ kg ~roup during weeks 9 and l4J however, a 
20 percent decrease or greater ~a• ob••~~•d only durino 
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week 14. Hens in the TOCP group exhibited significant 
decreases in ChE activity during weeks 2, 9, and 147 
however, a 20 percent decrease or greablr was observed 
only during weeks 2 and 14. The analysis during week 14 
included only one surviving hen. 

5. Sacrifice and Pathology - All hens were necropsied. Thie 
included those hens found dead, those sacrificed in a 
moribund condition, and those sacrificed at termination. 
The CHECKED (X) tissues were collecbad for histological 
examination. 

~ X 

NeurolOQic Neurologic 
x Lumbosacral spinal cord 

'

XI Brain 
X Cervical spinal cord 

(upper and lower) 
lXI Thoracic spinal cord 

X sciatic nerve (right and left) 
X Tibial nerve (right and left) 
X Peroneal nerve (right and left) 

Other 
lX I Gross lesions 

Resul ta 

a. Gross PathOlOQY - Four hens in the 18 mg/kg group 
had enlarged, thickened esophagi • . one hen also had a 
thickened crop and proven trioulus. ··· It was a ta ted 
that the increased thickness was limited to the 
muscular and submucosal tissues. one hen in the 18 
mg/kg group waa ·aacrified in extremis due to egg yolk 
peritonitis. Mild egg yol~peritonltis was also seen 
in one hen in the 9 mg/kg group and in one hen in the 
3 mg/kg group. one hen in the 9 mg/kg oroup was 
sacrificed in extremis due to a systemic infection. 
Eight of 12-nena In t~e TOCP ;roup were sacrificed in 
extremis r two were found dead and twc were aacrif icid 
at termlna tion • . several of the hens were emaciated. 

b. Microscopic Pathology - The thickened esophagus, crop 
and/or proventrlculu• seen in four hen• in the 18 mg/kg 
group wa• confirmed microscopically. The lesion was 
charactarized by prominent hypertrophy with lesser 
hyperplasia of the muscularis muco•a and muacle 
layer• of the tissues. The incidence of neurolOgical 
lesion• were similar among the control and teat 
groupe with the exception of axonal degeneration of 
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the brain and~or spinal cord. The incidence of axonal 
~egenerations providea in the table belowa 

Axonal Degenera~ion of the B~ain 
and/or Spinal Cord in Hens 

Dose Level ( 119/!(9) 

Concu~rent 
concurrent Study TOCP at 

Lesion control 11 control 12 3 9 , 8 45 ll9/kg 

Axonal 
degeneration S/11(45\) 2/11(18\) 5/11(45\) 3/11(27\) 9/11{82\) 12/12(100\) 

o. Discussion• 

· one hen in each of the 9 and 18 mg/kg groups were 
sacrificed in extremis due ' to infection. Several hens in 
the TOCP group died or were sacrificed in a moribuncS _ . ... 
concH tion c!ue to the toxicity of the compound administered. 
There were no significant differences in appearance anc! 
behavior of hens in the control and 3 and 9 mg/kg groups. 
Hens in the 18 mg/kg groups exhibited signs of . ataxia and 
decreased activity shortly after dosing •. . Later in the · 
day these signa disappeared. ·. In addition, salivation 
occurrec! in the -latter few weeks of dosing inc!icating 
that the signa could be attributed to the acut:. toxic 
effects produced by the test material. ·· Hens in the control 
and teat groupa were similar in parformace of the forced 
motor activity test and the forced ladder climbing teat. 
Body weight and food consumption were slightly increased 
in the 3 and 9 mg/kg groupe (on occaaion) when compared 
to controls. Body weight• and food conaumption of hens 
in the 18 mg/kg group were significantly decreased. 
Whole blood ChE activity wa• •ignificantly ~ecreaaed in 
hens in the teat groups. Four hens in the 18 mg/kg group 
hac! thickenec! esophagi and/or crop and proventriculua. 
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Histological exam]nation of hens in the TOCP group 
revealed lesions characteristic of delayed neurotoxicity. 
Hens in the 18 mg/kg group had an increase in the incid~nce 
of axonal degeneration when compared to controls. The 
severity of the lesion was minimal to mild. During the 
observation period no overt signs of delayed neurotoxicity 
were observed in the 18 mg/kg group. 

Conclusions: 

The highest dose tested (18 mg/kg) is a maximum tolerabad 
dose based on the results of the ranqe-finding study and the 
degree of acuta toxicity observed in hens in the 18 mg/kg 
group. There was no overt indications of a response charac­
teristic of classical •delayed neurotoxicity•J however, 
histologically a slight effect on nervous tissue manifested 
as axonal degeneration was present in hena in the . . 18 
mg/kg groups. The NOEL is~ mg/kg and the LEL is tlm~/kg 
based on slight axonal degeneration, 

Classification: 

Core-Guideline (tentatively, based on the response to 
TB'I questions). 

[The sponsor must explain the discrepancy in reporting 
results for the forced motor activity (Turf) teet in which 
results were provided for Hens Nos. 5 and 9, when the hens 
were given 4-digit numbers.) 
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Reviewed by: Stanley B. Cir()ss, Ph.D. 
Section 7, Toxicology Branch (TS-769C) 
secondary reviewer: Albin B. Koeialskl, 
Section 1 1 Toxicology Branch (TS-769C) 

Ph.D. 

DATA EVALUATIO~ R~PO~T 

Study fypea Rat.Met~boliem (Guideline {85-l) 

Accession No: MRlD I 404381-01. 

·Test Material: Trichlorfon 

Synonyms: Dylox, Dyptertx, ~eguvon. 

Testing Facillt~: Mobay Corporation, ~~~t~ultural Chemlcala 
n lvls on, Stilwell, KS 66085. 

Authors a H.S. Shaw II, R.B. Minor, P.L. rreeaeman, L~ Pfanche 
and V.J. Lerake. 

Report I•sueds Excretion and Metabolism oF. T>y1.1)JC ln R~t~. 
Mobay ~epl)~t No. 94594, June 30, 1987. 

SUMMARY 

Trichlorfon labeled in the 2C position of the trichloro­
hyc1r~:<y J!l:>i r!ty w~a adrnlnlstered to rats und•H four regimenst 
l) low do•• (0.2 mg/kg) by gavag•1 2) low do•o (0.'- mq/kg) by 
gavage after 2 weeks l)f unl~heled administration, 3) 11)- d~se 
(0.2 mg/kg) given by intravenous Injection and 4) high do•• 
(20 ~g/kg) by gavage. 

Eighty t() 89' of the radioactivity was exc(ete~ ln the first 
24 h()Uf parlods, with 40 to 50' in the utlne, 20\ .tn the feces 
~nd 20\ ln the expired air. One to 2\ of the radioactivity was 
found ln the tisauea after 96 hour•. The radioactivity ln the 
urine and feces each indl~ate~ 7 ~~jor chromatograph!~ peaks. 
None of the peaks ~ece ~~equately characterized as speclflc 
metabo\lt9~ and appeared to be different che$ioal• based on 
different retention times. 

The investigator• poatulated that tdchlorfon waa convert•·~ 
to DDVP an~ its metab()lltes, however, neither D~V~ o t any ODVP 
metabollte8 ~er~ de~onstcated to occur. 

Conc:luaitins. The study 1• co.n•ldereci SUPPLE"'f!:~TARY. The 
data 'lor the kinetics ()f excretion and deposition or tch!hl.orfl)o 
are acceptable howev~c, tht! t .l ... ,\ T~ t ~ la!at lon of metabol i te~t l ~ 
i~adequate. Dtscuaaion• from the liter~t~c~ (~\~~ 1ueatlon• 
concerning the converelon of TCP to DDVP lnvlvo. Thi• •tudy dld 
not demon•trate thi• conversion. 
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MATERIALS AND ~~T~OOA 

A copy of the Mate,ials and Methods taken from the Repo~t is 
incl.udec1 h~r~ d ~ ll.ppendix 1. In summary: 

1. Test Materials. 

· Radiolabeled TCF. 14C radiolabel.ed trichlorfon (*TCF) 
labeled In the 1-hydroxyethyl carbon was synthesized by the 
methor~ •>f Pr>je (ctte•l in the report). The specific acti'lity t)f 
*TCF was determined to by 13.74 mCi/mmole (718,614 dps/0.2 mg 
trichlocf•Jn), Th~ rucity of •TCP was 99+' established by th in 
layer chrolt1illcH"'rJr.'-.t.phy (TLC) and high-praaaura liquid r:::hr.c)!Ratography 
(KPLC). Unlabeled TCF was determinecl t r> be 95+\ pure by HPLC. 

2. Test aniMals: 

Species: Rats. 
Str•ln: S2_rague oa~. 
~~ Not provide~ 
Wilghts: Not provided. 
Source: Saaco Inc., ~t. L~uis, MS. 

3) Experimental Design 

Four ex.per i"'ents were carried out usl niJ S an i mal.s/seJ(/g roup: 

LDE (Low dose experiment): slnt]le ga'/age dose of *TCF 
1n water at o. 2 mg/kq • . 
LDCE (Low dose wchrontc• experiment) 1 10 single gavage doses 
--uiing TCP in water at 0.2 mg/kg followed by a single 

gavage dQse at 0. 2 ml)/k!J of *TCF !.n water. 
LOIE (Low doae lntrav~n~~~ ~~p~c1ment)a single 0.2 

mg/kg of *TCF in Vater ~~v~n tV vla tall vein. 
HOE (High Dose Experiment) 1 single ga'lage dos• of *TCr 

. 2o mg/kg in water by gavage. . 

A repeat HOE "~inl-Study~ was also c~rried out u•ing only two · 
an lmals (•>ne ,n.de and one fer..ale) and only evaluat i nrJ thl! H\~t4boll te~ 
f •>•Jil•l ln th~ feces. 

'rh!-! r."'o:\•Hoac l t ivy was measured in urine, feces, expl red air during 
days 1, 2, 3 and 4 4nd ln tissues 4 days after the adiminlstratlon 
of *TCF. The radloactlvlty was measure~ ln indl'lld~~l ~~~plea of 
Ycln~, f~~es and exhaled air colt~~tlons. Metabolites found ln 
•Jr \ fl e, feces and tissues were obta lnad frora poo lad •ampl••/organa. 

4) ~al Care and CaslD9 • 

The rata Wflt:'~ h'>•JSed in glass metab,,t \~1\l ''h"u"l)~.;-~ ¥~h tch allowed 
1epa c ~t~ ~Q tl~~tlon of urine and feces and eKplred gases. !xptred 
r ad lolabeled l .tc was coll11cted in a C02 ab1orpt ion t:owar contain lnq 
NaOH. 
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5) Radioassay ... 

:·.: . 

Urine. · Allquots of urln~ from each collection was ~ssayc~ 
in triplicate for radlq~atl~lty hy liquid scintillation usin~ 
~ 8eck•nan LS 9000 Liquid Scintillation Counter (LSC). 

Feces, Tissues . and Blood • Tissues (t't)J!l t; .:tniutr~"t:J (1)/:J!H/ 
•!:.<podatantat l)ra.up) were poolec1 f"r ,'jnalyse·s. These samples were 
C·.,·l t·: • .~r:t&,• . • t111 hntupt:, th~c .:m: ><cjcq~ht~Kr \l ~h• !qupaf· h~• 20\NB 

-}ft.eJCt \; 'J1;,Vln~• '!t'l.flb ('57 81,)u):>~l Ndt : twan lei. f hl'\lU)J~eKr h!~• \~13 ~e! 
~~n .~t:t-=-n•!l r .. r .. ·" · "i'4ht \(nt"~l:'l.~n~l r..r. .,,as then analy:zec, ~n "C' f.' ·'t•1h--t.!tlvity 
•J~il'l•J r .. sc. ThA tissues assaye•! .u·~ l.lsted in Tab'l.e IV from the 

· n~p:)r.' t which is discussed under Results. 

Expired Air. Composites from the NaOH trap samples wete 
p.repared by comblnin9 5 ml aliquots f.;·c>nt ft"t! ln•ll'l ldual traps 
fr.'•> ''' ..,.-i,':h l•t-!\l.tt t)r female for eaeh 24 hou' lnterv~l. The 14C02 
1:~" '" each of thase \Jusnpc>Bitt!s '-I•!(•~ pr.'t>Cessed throu<Jh a series ()f 
extraction steps end radioassayed end tested thin layer chromato~raphy 
(?LC) with reverae to check the 14C02 ~utlty • . 

Metabolites. · Thl! t:d•lhd•::t:f.vlty ,,~ solutions and tissuf! 
extracts ~At~ m~d~ured using LSC. In~lvidu~\ urin~~y metlbolitea 
were separated using high pressure liquid chromatography (HPLC) 
and quantitated usin9 a lithlum glass scintlll~tlon ~@\"t ~ht~h 
was approximately 59\ ~fEl~l~nt f()r 14C. The limit of detectl~~ 
1) f th~ 1. lth ham cell was de term in~rl tr> h~ •!']•J l ~~~lllnt to 1000 dpm. 

6) Metabolite Assays. 

Metabolite IdentlficatJon. Thin layer chromatoycaph)' (l'T .. i;) 
and high pressur:~J U L]•Jhi "hr:o1t1ato9r:aphy (HPLC) were u9••l to 
chile au t~ r.\ ·t:~·l th~ following standards as possible metabolites: 

TCr 
DesTCP 
TCE 
TC'-
CH 
DDVP 
DeaDDVP 
DCE 
OCA 
DC.,1.r1 

'l'richlorfon · 
Deamethyl TCF 
Triehlor:oethanol 
Trlchloroecetlc aal~ 
Chlr>r:al htdr.dt4 
Oichlorvos 
Desmethyl •1lch1.or:v•>!l 
D1ehoroethAno1. 
Oichloracetic acid 
TJtchl.or.a1.dehye 

The atr:ucturea for the•• compounds are shown in Flgure 1 taken 
from pa9e 31 of th~ report. The purity of the standards was 
••tabllih•t'1 •J:Jl ,t•J rtPt,c ~n<lmaas spectometry. '"''!Jt ..,ere above 90t 
pure. The rnoblllty ch~r.~cter:l~tica ln TLC and HPt.C ,.rt~ltsa~ w~n ~•l 
at sc> P.Btabli ahet1. 
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Urinary Metabolites. · · Acid Hydrol*sis. since most (appc~<l­

mately §~\) of thi! Co!•H•>rt•'!l:\vlty fcr>m t e treated ~nl nttl'l.3 11/as 
excrett!d wlthl•t ~4 h:,ur:s after dosinl], tht! fl~:il: ~4 1l•)•JC' udne 
collections urine collections were pooled and analyzed for TCF 
metabolites. Aliquots (2 ml) from thes~ P>oled urine samples 
were hy~rotyzed 1111 th HCl, n~utrali zed and o4.< t C-'•!tt!•l 1 flt:l ttthP.r. 
The extract wa~ th~rt •: :,,,,~t!nt!'ated, radloassJty~d -.snri ~ubject'J•l to 
TLC. 

Enzyme~rolyais-- Sulfatase/ Beta Glucuronidase. Samples 
n f pooled r.tt ud ne frorn HOE was actj us ted to pH 5 anrl ·r,l~•Jbater! 
with i'-'l fat.tll•~ ·h~r:il/1!: 1 ~'=''''n abalone entr:a11.s and eventually 
subjected to HPLC separation. Other samples of pooled urine from 
the HOE were also incubated with beta ~tuauronldaae and the 
r.~'3•.alt:ln•J 11\~tabolites also subje~te,l t ··> ~i()f4,~ 'iti1Mr.<'\tlon. 

Feces. One dJ\)1 fttmale composite f~·~~!i ,;.-\JI\!)1.•3 f~'"'' tht! HDF.: 
were combined with Hyflo-Super Cel and filtered. The filtrate 
was subjected to HPLC analyses. 

RESULTS 

1) Trichlorfon Residues. 

Tabla~ II -tnd III (pages 25 and 2~ from th~t t~tpott) ahow the 
11( -;l:(:l •• tr: l ·m I) f tha cadioactlvl ty :i •J~ i•l•J tl\ti eltl-1t ?.4 ht>urs (Table 
!t ) and after 96 hours (Table III). The recovery of the ad~inistered 
r:~~loactivity after 96 hours was quite high (approximately 100') 
fo..- "1.1. 4 •HP~dments and most (AOl tt) 90l) '>f. th~ label was 
f a l.ln:l lu t:het ~l<Gruted in the urine (40-'llll), ~e~es (approximately 
20\) and expired air (approl<i~ately 20\). one to 2\ of the 
radioactivity was found in the tissues after 96 hours. 

Table IV (taken from pa•Je '.7 ~f' tht! C'~port) lists the c<!l•ll:>­
aotivity f ~> •Jn•1 b;t th!! lncHvltlual tissues. The cP.~l .laJt'!S ttr:t! 
expr:essttd as PP•R :>f oytt)JC residues rath&r thcul f>dC~artt ••f. -t•1Hl\nl$ted 
dose. In all of the experhutntl!l the en•>~t t>f the tissues from the 
female rats exceed those of the male rats. The residues from tht:t 
LOE 'fla(lf •::•>lRi'MC'-il>lQ tu the loading dose GM:_p.!r:\n'l~t'lt (T .. OCF.:). 
Based on the HOt study, liver, kidney, bone and gonct1,s, rtH;p·~·~t:tv ·~i.J 
hatJ th·~ hl!JhBc tissue concentrationg. 

2) Trichlorfnn Metabolites in Urine. 

l='icJ•Jre 7 (taken from page '37 a f tlN C'ttt>•,( t) represents a 
t ;ti')l c ~l HPLC chromatogram of ur:ine fc:>'ll tlltt HilE experiment (i::uroJe 
A) and the sa1nt} ~ilr•>tnatogr•m spl ked wl th DC" atan•J-sc•l. Pe~kR tn t :, 
U7 were not identified and U4 was different from the OCA peak. 
1PtC p~aks from acid treate~ uc1n~ ~ere shown for male and females 
,,;: i::\~ T,i);;:, t.DIE and LOCE experirnent:; -In•l -1~ain, the individual 
peaks are n•>t l • lt! •ll~lr:lP.rl. It should be noted th-st thl! lnvi!::JtitJatt>rs 
had standards f~r 9 possible metabolites (shown in Table 1, from 
p~~Q 24 of the report) which coul~ have been used to help identify 

ss55 



Pilge 5 006745 eo£ 1965 

the individual peaks fr~~ th~ HPLC chromatograms. This was als~ 
the situation in foe th~;~ •.:hr.•Jlf'loit •><JC~Ittd o f the enzyme hytic:,il:t :>~ 
urine (such •• Figure 10) and the ch~omatographs for the fecal 
~~t~bolltes (Figure 17). 

IHSCUSS ION 

1) Kinetic• of Reaidue Distribution-
. . 

The klnetic'!i hoi!i~~l l)r\ the racHolable analyseli .\pprM('wl t :> 
be acceptable and consistant with the studies of other lnvestigatoc 
(WHO, 1971; CEC, 1977; Hayes, 1982). 

2} Metaboll tes. 

The charcllctc-u:l~~~:tc>n :)f the metabolites was completely unsatis­
f~ct~cy. The investigators identified 10 ~~tabQ\ltes (Figure 1) 
which might be formed by the biotransformation of TCP and/or OOVP 
and adequately ~h~r.~~tact~ed each of these on for each of the 
<"naltticoil. ",,,tl) ,, :l ·~ •ned. In the metab~llte ltientlfii!at·lc,n, however, 
tl.') rl lrl\ltt~ l~ l·J~t: :,r.c; only attempted to ch"!\Coil:~c l ~~~ ,,ne ot the peaks 
co·c~) in each of the chr•)tt\at<>'.Jt:aphic sepArAtions. This peak did 
compare apropriately to a DCA peak based on the release times 
determlneti ~lth pure materials. Th~ inv~~tl :J~t:. ~ >r;· ~ r: .• t\ed to charac:t-
eri~e oirll' •>E the '>ther 4 to 7 peaks found in udal! .-\11•1 r;..,,:..,i. 1'h •l~ 
the characted?;dt.lc>fl c>f i:h"' ·l'l..,tabolites was completely ln<i.Jeq•Hte. 

3) L~ck of DDVP/Metabolites • 
. ··· .. 

The authors ass1J1tta•1 .th~t 1'CF f.•>f.'med DDVP and other m~t-..hl)'t ti:·~~ 
as shown in their ~~~ure 19. ~~wever, they did not identl'-t 
DDVP J\S Sl,h':h n:n· · .:tr\l( of the metabolites 14hlah mltjht be e>Cpected 
to be formed from . DDVP. bull and Ridgeway ( 1969) d l scussed the 
discrepancy bet wee 1 studies, some reporting the conversl'nn of 
TCF to DDVP and ot:l':l(~ nul;, 'l'htll( nuterJ the non-blologlo-t1. .,orw~Jc:;lc)fl 

TCF to DOVP reported by Bathel et al. (1.955) IJ"'ti~tt' "·= lrt 1•.: ~nd 
;clkaline conditions in vitro. The CC)IRJI\lfislon ot f:uropean 
Communities (CEC, 1977} discusses d~ta th4t indicates transfor~ati~n 
occurs in mamm~t~, hn~~Yftr, cnlt to a small extent. This i~$ue 
loll ill need furthar anal~sia, e;pecially a rev lli'"' ,, e t: ~l>~ ·11 ffliCint 
studies. Of ~~nc~r.n l'i th~i l,''""tbility that DDVP/metabolite~J 111ay 
form during the analysts of metabolites aa an artifAct. 
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